Robot Scientists provide excellent test-beds for the development of methodologies for formalising science. Using them it is possible to completely capture and digitally curate all aspects of the scientific process. We attempted to record and formalise Adam's experiments. For the core organization of this we used the ontology of scientific experiments EXPO. This ontology formalizes generic knowledge about experiments. We then developed LABORS, a customized version of EXPO. Application of LABORS produces experimental descriptions in the logic-programming language Datalog. In the course of its investigations, Adam observed 6,657,024 optical density (OD595nm) measurements (forming 26,495 growth curves). These data are held in a MySQL relational database. Use of LABORS resulted in a formalization of the scientific argumentation involving over 10,000 different research units (segments of experimental research). This has a nested treelike structure, 10 levels deep, that logically connects the experimental observations to the experimental metadata. This structure resembles the trace of a computer program and takes up 366 Mbytes. Making such experimental structures explicit renders scientific research more comprehensible, reproducible, and reusable.
My vision of the future is a collaboration between human and Robot Scientists will produce better science than either can alone, and the scientific knowledge produced will be primarily expressed in logic with associated probabilities and published using the Semantic Web.
